Figure 1. Pathway for the Biosynthesis of Brassinolide from Campesterol
Positions of two Arabidopsis brassinolide biosynthetic pathway enzymes are indicated. DET2, a steroid 5␣-reductase, has been proposed to function in formation of (24R)-24-methyl-5␣-cholestan-3-one from (24R)-24-methylcholest-4-en-3-one, the second committed step in the pathway (Li et al., 1997) . CPD acts in the conversion of cathasterone to teasterone (reviewed in Yokota, 1997) and may encode a steroid 23-hydroxylase (Szekeres et al., 1996) .
Conversely, expression of the human steroid 5␣-reducto the signaling pathway of interest (cytokinin). It is comforting to note that the BR-insensitive mutants (bri1 or tase in the Arabidopsis det2 mutant was able to complement the growth defects in this plant. BR-treatment of cbb2) display phenotypes when grown in light or darkness that are nearly identical to those observed in the other mutants belonging to the cop, det, fus, and axr classes of mutants also partially restored their hypocotyl hormone-deficient plants (det2 or cpd) (see Li and Chory, 1997, this issue of Cell). bri1 and cbb2 mutants elongation defects, suggesting an interaction of the BR pathway with these genes as well (Szekeres et al., 1996) .
show an absence of brassinolide-specific responses and show relatively normal responses to other horAdditionally, there is now good evidence for the existence of BR-deficient dwarf mutants in other species of mones. In the case of cbb2, an absence of hormoneinducible expression was also observed for the BR-regplants (reviewed in Yakota, 1997), further confirming their importance in plant development.
ulated genes TCH4 and meri5 (Kauschmann et al., 1996) , providing additional molecular evidence of hormone The discovery of brassinolide-deficient dwarfs has evoked renewed interest in steroid research in plants.
specificity. Further, Li and Chory (1997) describe a largescale screen for new BR-insensitive mutants. Out of a Taken together, these results surely convince even the most ardent of skeptics of the importance of BRs in total of 200 det2-like plants identified, 18 brassinolideinsensitive (bin) mutants were isolated. Quite surprisgrowth and development and solidify their description as plant hormones. But that's not the end of the story, ingly, all 18 mutants were found to be alleles of the same gene, which they called bin1. Genetic complementation since real hormones have receptors. It is difficult to apply this criterion as a yardstick for the measure of a studies made possible by the semisterile bin1-1 allele revealed that bin1 is an allele of bri1. Moreover, based plant hormone, as currently only the simple gas ethylene would cut the mustard (Kende and Zeevaart, 1997). Unon their genetic map positions, bri1 and cbb2 are also likely to be allelic. In short, using three different mutant daunted and with phenotype in hand, the hunt for brassinolide receptor and signaling pathway mutants was on! screens, only a single brassinolide signaling gene was identified; there are now 20 alleles of bri1 (cbb2). Sure enough, among the dwarf mutants tested for restoration of growth by treatment with BRs, a single mutant
The chemical similarity of brassinolide to steroid hormones in animals and the seeming dearth of signaling (cbb2) was discovered to be unresponsive to the hormone (Kauschmann et al., 1996) . A nearly simultaneous mutants, (which may be indicative of a short signaling pathway), led to the suggestion that steroid perception report on the identification of another brassinolideinsensitive mutant (bri1) was made that utilized a more in plants may be similar to animals. There was an expectation among investigators in the field that bri1 may classical root growth inhibition screen for hormone insensitivity (Clouse et al., 1996) . Caution must be exerencode a protein with similarity to the well-known family of nuclear steroid receptors in animals. Although no cised when interpreting the phenotypes of hormoneinsensitive mutants obtained using screens requiring such plant protein had yet been observed in the sequence databases or in direct searches by many groups high levels of growth regulators. For example, it is well known that exogenous application of the plant growth for the plant orthologs, this is not an unreasonable assumption. The guessing is now over. Li and Chory (1997) regulator cytokinin can induce the biosynthesis of a second hormone, ethylene. As a consequence, screens for report the cloning of a BRI1 gene using a map-based approach. Searches of the sequence databases with resistance to the effects of high levels of cytokinin can yield mutants (ethylene insensitive) not directly relevant BRI1 revealed an interesting surprise. kinase domain of BRI1, it likely transmits an intracellular signal(s) to one or more targets. What are these targets? showed similarity to a class of receptor-like molecules, Why have no other brassinolide-insensitive loci been it was not a class known previously to be involved in revealed by the mutant hunts? With these and many steroid signaling events. BRI1 belongs to a family of other equally interesting questions to occupy the days plant receptor-like transmembrane kinases (RLKs) and nights of hormonologists, the future looks BRI-ght known as leucine-rich repeat (LRR) kinases (Braun and for steroid signaling research in plants. Walker, 1996) . Members of this family contain an LRR motif composed of a variable number of tandomly ar-
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